Introduction
The success of the REFLECT trial [1] has ended a "dark age" in drug development for firstline hepatocellular carcinoma (HCC) treatments; this "dark age" lasted 10 years following the approval of sorafenib in 2007. Currently, all of ongoing phase III clinical trials are immunotherapies, therefore the REFLECT study may be the first and last successful study of a molecular targeted agent (MTA) monotherapy other than sorafenib. Japan approved an additional indication of lenvatinib for HCC 5 months before any other country. This indication was approved in Japan on March 23, 2018, and then in the United States on August 15, 2018, in Europe on August 20, 2018, in South Korea on August 29, 2018, in China on September 4, 2018, and in Taiwan on November 28, 2018. This additional indication has now been approved in most countries around the world.
In Japan, more than 9,000 HCC patients have been treated with lenvatinib in the 12 months since its approval in last March. Similar to the REFLECT trial, the objective response rate of lenvatinib is reportedly as high as 40-50% in the real-world practice. In this editorial, recent evidence of the objective response by mRECIST as a prognostic factor of overall survival will be discussed.
Association between Objective Response and Overall Survival following MTA Treatment: Data from Retrospective Studies
Ronot et al. [2] found a median survival of 25.5 months in 18/64 sorafenib-treated patients judged to be responders based on modified Response Evaluation Criteria in Solid Tumors (mRECIST); this represented a significant prolongation relative to that in nonresponders: 13.3 months in 29 patients with stable disease and 5.7 months in 17 patients with progressive disease (p < 0.001). In a retrospective study of 158 sorafenib-treated patients, Arizumi et al. [3] compared the 36 patients with complete or partial response with the nonresponders and found significantly better survival for responders than nonresponders (25.4 vs. 7.3 months). Edeline et al. [4] reported a response rate of 22.6% (12/53 cases) in patients receiving sorafenib for unresectable HCC, with a median survival of 18 months for these responders, which was significantly superior to the median survival of 8 months in the 41 nonresponders (p = 0.013). In a similar retrospective study in 191 sorafenib-treated patients, Takada et al. [5] reported a response rate of 13.1% (25 patients) by mRECIST and significantly prolonged survival in the 25 responders relative to that in nonresponders (22 vs. 10 months; p = 0.0117). These studies are summarized in Table 1 . However, they were retrospective studies and, thus, do not represent a high level of evidence.
Association between Objective Response and Overall Survival following MTA Treatment: Data from Randomized Controlled Trials
Results from retrospective studies have been described above, but what about the picture in recent prospective studies? Table 2 presents a summary.
In one of these studies, Lencioni et al. [6] used data from a phase III comparative study of second-line treatment with brivanib to analyze responders using mRECIST. They found a response (mRECIST) in 11.5% (26/226) of patients receiving brivanib, and these responders to brivanib therapy clearly survived significantly longer than nonresponders (15.0 vs. 9.4 months; hazard ratio [HR] 0.31; 95% CI 0.16-0.60; p < 0.001) by landmark analysis at 15 months. Multivariate analysis with time-dependent covariates also clearly demonstrated that objective response based on mRECIST was an independent prognostic factor. In the discussion section of their report, Lencioni et al. [6] state that the level of evidence of this study is high due to the phase III randomized controlled nature of the original study.
Meyer et al. in Europe and Asia; the phase I portions were excluded and phase II patients had been randomized to the 2 respective arms in a 2: 1 ratio). The mRECIST evaluation revealed 28 responders and 152 nonresponders from a total of 180 patients, with a median overall survival of 16.7 months in the 28 responders and 10.9 months in the nonresponders; survival was significantly superior in responders (HR 0.544; 95% CI 0.335-0.881; p = 0.0122). Multivariate analysis of overall survival in the study by Meyer at al. [7] (similar to that performed by Lencioni et al. [6] ) revealed mRECIST response as an independent prognostic factor (HR 0.62; 95% CI 0.38-1.01; p = 0.053). These results were similar to those obtained by Lencioni et al. [6] , although the difference was not significant.
Kudo et al. [8] investigated sorafenib in a prospective, phase III comparative study, the SILIUS study. They noted a response by mRECIST in 18/96 patients receiving sorafenib monotherapy (response rate of 18.8%). Responders survived for significantly longer than nonresponders (27.2 vs. 8.9 months; p < 0.001).
The responder analyses in the above 3 studies were based on data from prospective clinical studies, and the analysis results can be described as representing very strong evidence. With the high level of evidence provided by data from randomized controlled trials, these 3 prospective clinical studies have demonstrated that where MTAs elicit a response per mRECIST, responders experience prolonged survival. These studies have also clearly demonstrated an increase in the patient population that can derive a survival benefit from drugs that elicit a high response rate -the proportion of patients with a response. This suggests that a greater number of HCC patients will have the advantage of prolonged survival commensurate with the high response rate for drugs such as lenvatinib.
The 2018 updated EASL clinical practice guidelines on HCC state that response by mRECIST is an independent prognostic factor for survival with locoregional therapy based on the meta-analysis study [9] . Similarly, they clearly state that response determined by mRECIST for systemic therapy is an independent prognostic factor. However, it is noted that further studies are warranted to confirm this evidence [10] . 
Association between Objective Response and Overall Survival in the REFLECT Trial
The results of responder analysis in the patient population of the REFLECT trial were presented at the ASCO-GI symposium in January 2018 [11] . The responder analysis targeted the total patient population of 954 enrolled in the REFLECT study (478 in the lenvatinib arm and 476 in the sorafenib arm) and revealed 159 responders (response rate 16.7%) and 795 nonresponders. Kaplan-Meier analysis revealed clearly superior overall survival in responders relative to nonresponders, at 22.4 months (95% CI 19.7-26.0) in responders versus 11.4 months in nonresponders (95% CI 10.3-12.3). Landmark analysis, performed to eliminate lead-time bias or guarantee time bias, revealed HRs of 0.75 (95% CI 0.57-0.98), 0.72 (95% CI 0.56-0.92), and 0.73 (95% CI 0.57-0.93) at the respective 2-, 4-, and 6-month time points, consistently demonstrating longer survival in responders than in nonresponders (Table 3) . Multivariate analysis with time-dependent covariates also revealed that response was an independent prognostic factor (HR 0.611; 95% CI 0.490-0.762; p < 0.0001). Other prognostic factors identified were treatment (lenvatinib), macroscopic portal vein thrombus (absence), baseline α-fetoprotein level (< 200 ng/mL), tumor site (1 organ), presence or absence of intrahepatic lesions (absence), type of hepatitis (not hepatitis B), and pretreatment (performed) ( Table 4) . Surprisingly, lenvatinib treatment was demonstrated to be a significantly superior Cited from Kudo et al. [11] . HR, hazard ratio; CI, confidence interval; AFP, α-fetoprotein; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; LEN, lenvatinib; SOR, sorafenib.
